PATENT ABSTRACTS OF JAPAN 



(1 1 Publication number : 05-034656 
(43)Date of publication of application : 12.02.1993 



(5 Dint CI. G02F 1/13 

602B 3/00 
G02F 1/137 



(21) Application number : 03-193183 (71)Applicant : TOYOTA MOTOR CORP 

(22) Date of filing : 01.08.1 991 (72)lnventor : HIBINO KOETSU 

YOKOISHI SHOJI 



(54) FOCAL LENGTH VARIABLE LIQUID CRYSTAL LENS 

(57)Abstract 

PURPOSE: To provide the focal length variable liquid crystal lens 
which does not require polarizing plates and is simple in 
construction. 

CONSTITUTION: A liquid crystal 8 having positive dielectric 
anisotropy is sealed between a pair of transparent substrates 1 and 
4 to form a liquid crystal cell. The liquid crystal 8 turns to a 
cholesteric phase having the spiral structure of planar molecular 
arrangement at the time of non-impression of an electric field and 
turns to a nematic phase of homeotropin molecular arrangement 
when the liquid crystal is impressed with the electric field. The liquid 
crystal cell is a PC type liquid crystal cell. The liquid crystal 
molecules are twisted and arranged by 360° in the major axis 
direction thereof and the polarization components in all the 
directions of incident light with the liquid crystal molecules arranged 
in such a manner turn to extraordinary rays at the time of the non- 
impression of the electric field. The liquid crystal molecules 
gradually change the major axis direction thereof in the electric field 
direction when the liquid crystal is impressed with the electric field 
and, therefore, the apparent refractive index of the liquid crystal 8 
changes continuously from the value to extraordinary light to the 
value to ordinary light for the polarization components of ail the 
directions. The effect of varying the focal length is thus attained. 
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